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COSTS OF TRUCKING AND PACKING ORE 
IN WISTERN GOLD-MINING DIstRIcTS=/ 


By 3. OD. Gardner 2/ 


INTRODUCTION 


Ore and concentrate are transpo:ted on.the surface at western mining dis- 
tricts by (1) railroads, (2) surface trams, (3) aerial trams, (4) trucks, and — 
(5) wagons, and (6) on the backs of animals. 


The daily and ultimate tonnage to be moved is the principal factor govern~ 
ing the selection of the method of transportation. Railroads are preferred when 
large tonnages are to be hauled over relatively long distances. The mine- 
haulage system may be extended or curface trams built to the mill or shipping 
point if a practical track grade is possible and if the distance is relatively 
short. Aerial trams have a special field of usefulness for transportation over 
steep or excessively rough terrain, 


Trucks generally are used in preference to teams, except on very poor or 
unusually steep roads or in mountainous regions of heavy snowfall. Ore usually 
1s packed on animals only as the last resort. 


The mest common method of transporting ore from the mine to the mill in 
western gold mining is by trucks for distances af 1 mile or more. Trucks also 
are used for shorter distances; in ene case it was found more economical to use 
a truck where the haul was only 1/4 mile than to tram the ore by hand. Packing 
is used only for transporting relatively small tonnages where there are no 
passable roads. If any considerable ameunt of ore is to be mined, a road or 
an aeylal tramway is usually built. 


1/ The Bureau of Mines will welcome reprinting of this paper provided the 
following footnote acknowledgzmenty is used; "Reprinted from U. 8. Bureau. 
of Mines Information Circular 6898." oe 

2/ Supervising engineer, Metal Mining Methods Section, Mining Division, U. 5. 
Bureau of Mines. 
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PART I, — TRUCKING — 


The cost of trucking is governed by the condition of the reads, length of 
haul, regularity of shipments, and the capacity and fitness of the trucks used. 
On long hauls, relatively less time is taken to load and unload the trucks, 
hence, lower ton-mile costs are obtained. Moreover, distance has a further 
bearing on costs in that the cost of trucking would be less at a mine where the 
last of a number of round trips would be just completed at the end of a shift 
than at a property where the length of haul was such that the time of making 
a trip could not be divided evenly into the number of hours ina shift. Costs 
are substantially lower when equipment can be employed steadily than when the 
hauling is intermittent. 


Two popular makes of trucks, each with a rated capacity of 1-4 tons, are 
used in more instances for hauling gold ore or concentrate in the western mining 
districts than trucks of any other ene size. These 1-4—ton trucks commonly haul 
ton loads and occasionally are lnaded up to 6 tons. For hauling overloads, 
the trucks are equipped with "helper springs" and oversize dual tires. Three— 
and~—one-half—ton trucks, on which loads up to 7 tons are hauled, are the next 
most numerous for this service. Trucks with a rated capacity up to 12 tons are. 
used, .but in relatively fewer numbers. Some cf the lcng—distance trucking is 
done by commercial highway trucking companies, which generally use large trucks. 


= The life of a small truck, when regularly and heavily overlcaded, is shorter 
than that of a larger one with a rated capacity more nearly equal to that of the 
loads actually hauled. Moreover, the upkeep of the smaller trucks is higher. 

The purchase of the cheaper small trucks is justified, however, where there may b: 
doubt as to the duration of a hauling job. Lighter trucks are used more commonly 
for relatively short trips and heavier ones for long-distance hauling. Some 
contractors prefer light trucks for crooked roads, as better time can be made 
with them. 


Trucks with four-wheel drive are used on roads with steep grades. One make 
ef truck is reported to be able to go up a maximum grade of NO percent when empty. 
In the summer of 1934, a truck with four-wheel drive was used in hauling con 
centrate from the Mattie mill at Idaho Springs, Colo. The first half mile below 
the mill had an average grade of 25 percent. Ordinary passenger cars could not 
negotiate the hill. | oe 


Ore usually can be transported long distances in carload lots cheaper by rai! 
than by trucks. The railroad rate increases with the grade of the ore; with very 
high-grade material, trucking may be less costly than shipping by rail. .The 
freight rate on less than carload lots ustally is more than for trucking. More- 
over, shipping ore or concentrate by truck has an advantage in that any size lot 
May be marketed. With equal rates, shipping carload lots by rail usually is pre- 
ferred to contract trucking. The routine fur- paying for lost shipments and the 
railroad's financial ability to pay losses has been well-established; many small 
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trucking contractors would have difficulty in paying for a lost lot of high~grade 
ore or concentrate. 


Teams geem to be preferred for hauling ore over rough roads with steep grades 
for relatively skort distances and in regions of heavy snowfall. The cost of 
teaming, however, for longer distances over steep, rough roads may be about the 
same as for trucking. For instance, ore was hauled by teams from the Paymaster 
mine to Tewnsend, Monte, in the summer of 1933, a distance of 30 miles, for $3.50 
per ton. The roads were passable for trucks for part of the year, but the cost 
of the upkeep of the trucks made this form of hauling more expensive. Usually, 
however, if very mich hauling is to be done the roads are improved and trucks usede 


The difficulty of trucking increases as snow begins to fall. On well-traveled 
highways the roads are kept open, and trucks can be used throughout the year. On 
less—traveled roads, in regions of heavy snowfall, trucks cannot be used in the 
winter. Teams and pack animals are used for havling 10 tons of concentrate daily 
from the Camp Bird mine to Suray, Colo. The concentrate is packed on: mules 3 
miles and is then hauled & miles in two wagons with four-horee teamse Cne round 
trip is made daily with the wagons. The contract price is $6 per ton from the mine 
and $9 for the back haul. The $6 includes loading the concentrate in railrvad cars 
when a shipment has been accumlated. Doubtless the cre could be trucked more 
cheaply over the lower six miles during the summer, but as horses and wagons were 
required for winter work they were used the year around by the contractor. 


Trucking of supplies from Grangeville, Idaho, to the Gnome mine at Oro Grande, 
Idaho, a distance of 59 miles, cost $10 per ton in the summer and $15 in the 
winter. J part of the way was improved, and the rest was ordinary mountain road. 
When the roads were bad the load was transferred from an ordinary truck at the 
halfway point to a truck with dual wheels and a four-wheel drive. The final 5 
miles was made by sleigh. | 


A total of 3,600 ton gf freight was taken 54 miles from the railhead over 
snow to the Sherritt~Gordo mine in 1930: 19 miles was cver portages and 36 miles 
over frozen lakes. The portages were mt graded. Tractors with a train of sleighs 
were used; the cost was $0.27 per ton mile. During the previous winter, 2,600 tons 
were taken 80 miles at a cost of $0.56 per ton—mile. At the peak, 15) teams and 

4. tractors were in usee 


During the winter of 1934.35, supplies were hauled to the Bussieres mine in 
Quebec, a distance of 2¢ miles, on snow sver frozen muskeg in sleds pulled by a 
tractor at a cost of $0 per ton or $0.23 ton mile, according to Chas. F. Jackson, 
chief engineer, Mining Divisisn, Bureau of Mines. ‘The time of making a trip ene 
way ranged from 5 to 4S hourse 


Trucking of ore and concentrate at most small mines in the West is dcne on 
ecntract. Oontractors usually can quote rates lower than the cost of doing the 
work on company account. This is especially true if the same trucks can be used 
concurrently on several jobs. Moreover, the mining companies are saved the pur- 
chase price of the necessary equipment. 


3/denadian'’ Institute of Mining and Metallurgical Ungineers, History, Development, 
and Preduction Plans at Sherritt Gerdon Mines; Trans. vole 33, 1930, pp.245-2/1. 
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& single cantrector hauled 260 tons daily (the mill capacity) to the 
Katherine mill in Molttave County, Ariz., from four ar five different mines. 
The distance ranged from 4 to 12 miles and the enst per ten mile frem 5 to 
9 centse He used five 3-1/2—-ton trucks, loaded with 7 tons each, and two 14 
ton trucks, on which 3 to 4 tons were hauled. One driver for each truck and 
a mechanic were employed. The trucks were run one shift, ranging from 10 to 
14 hours daily: occasionally one or more trucks would be run an extra shift, 
in which case the contractor would drive one truck and, if needéd, an extra 
driver would be hired. The cost per mile would be appreciably higher should 
the hauling from each mine be done independently. 


Costs of trucking 


The costs of trucking in western gold-mining districts are given in tables 
1, 2, 3, 4% 5, and 4&,. The prices shown are contract prices unless otherwise 
specified. Table 1 contains the rates fer moving about 450 tons daily to three 
milling plants in the Oatman and Katherine districts in northern Arizona and 
occasional carload lots from neighboring districts to the railroad. 


The coats per ton-mile as ordinates and length of haul in miles as abscissa: 
are plotted on figure 1. Curve A shows the relation cf cost per mile ton to 
length of haul when a definite daily tonnege is handled over good dirt roads; 
the trucks are loaded from chutes, dumped intn hins, end are steadily emplyed. 
Curve B shows the higher costs at three mines where the roads are in poorer 
condition or where the ore is shoveled into the trucks. Table 2 contains fur- 
ther costs in Arizona districts. California costs are given in tabie 3e 


Figure 2 shews the relation sf costs per tcn-mile plotted against length 
ef haul for leng-distance hauling cn hignways in Arizona and Californias ‘The 
data are taken fremtables 2 and 3. Considerable merchandise is meved out of 
Les dngeles, San Francisco, and El Pase by highway trucking companies. The low 
rates shown in the tables and on the curve for distances of 300 miles or more 
are made possible by the desire of these trucking companies to obtain freight 
for a‘return haul in trucks that otherwise would be unlcadede 


In the summer of 1935 California trucking eompanies, in order to use idle 
equipment, were willing to take contracts to transport 50 tons er over daily fer 
distances of 199 miles or more for $0.03 per tan-mile: no return-haul freight 
was to be expected. These low rates prooably could net be expected if the trucks 
could be used full time for hauling general merchandise. 
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The company that: operated the Tropico custom mill (table 3) trucked ore fron 
outlying mines to its mill at a flat rate of $0 .05 mee ton—-mile for distances of 
over 2O miles, 


The dirt roads in the Arizona and California districts covered in this paper 
seldom are muddy; moreover, there is almost a complete absence of snow. Truckizrg 
costs would be higher than those included in the tables if it were necessary to 
contend with mud or snowe In most of the long-distance hauls shown in the tables, 
the trucking rates are equal to or less than railroad freight tariff. Yor example, 
the cost of transporting concentrate in sacks from the Golden Belt mine near Mayer, 
Arize, to Bl Paso, Texe (table 2), a distance of approximately 500 miles, is $8.1 
per ton. The smelting company makes an extra charge of $0.50 for handling sacked 
concentrate, An adjoining mine ships approximately the same grade of concentrate 
without sacking in carload lots to Bl Paso by freight at a cost of $7.85 per ton 
from Mayer; the trucking cost from the mine to Mayer is $2.00 per tone In this 
case the cost by trucks is less, but with lower grade concentrate a saving would 
be made in shipping by freight. 


Trucking cnsts in Nevada are shown in @able 4. The costs per ton mile 
are plotted against length of haul in figure 3. ‘The curve shows a general 
decline in costs per ton mile as the distance is increased. Data as to road 
conditions, regularity of shipments, and whether the loads were shoveled in or 
Gut are largely lacking. 7 


‘Trucking costs in Colorado, Utah, and New Mexico are given in table 5, and 
for Montana, Idaho, and Oregon in table 6, 
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Te individual items making up the costs shown in the tables are largely 
lacking; most of the figures were supplied by the mining companies to which this 
information was not available. The classified costs.in one instance for truckin 
from the lower terminal of the aerial tramway of the Yankee mine (table 5) to thr 
railroad, a distance of 12 miles, follow: 


January 

1932 "1933 
LabDOrecceccce $0427 30.21 
SUPPLicSesecee -- "459 
Miscellaneous — .85 __ 20k 
Total = $1.12 sie 


The items for “iiscellaneous" contain service expenditures for road repairs. 
: Summary of Costs 


The costs of trucking vary widely in different sections of the country, as 
shown in the tables. The costs depend mainly upon the condition of the roads, 
length of haul, daily tonnage handled, and regularity of the shipments. The 
roads to many small mines are unimproved; this condition is directly reflected 
in the relatively higher costs in many instances shown. As production increases, 
more work usually is done on the roads, which, together with more regular ship- 
ments, results in lower costs. 


The costs of trucking regular tonnages of ore over good dirt roads where the 
trucks can be steadily employed and with no shoveling in or out under conditions 
existing in gold mining districts in northwestern Arizona and California in 1935 
may be summarized as follows: 


Distance, miles Cost per ton-mile 
Up to 1 pice Ree $0.35 

1 to 2 one 

2 to 5 " ele 

5 to 10 . " 09 
10 to 20 My 206 

20 to 100 " 005 


The curve in figure 4 shows the same generalized costs. The rates for 
hauling over poor roais or of irregular or small lots would, of course, be much 
higher. About $0.35 per ton divided by. the miles hauled should be added to 
the above figures for each time the ore is shoveled. 
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PART II. - PaCKING 


Ore is transported on the backs of animals when relatively small tonnages 
of high-grade material are handled down steep mountain sides or over rough 
sountry.where no roads exist. When any considerable tonnage is to be handled, 
roads -usually are built and either wagons or trucks are usad. 


Burros are used largely for packing ore in the Suuthwest ard mules else- 
vhere in the West. Burros can find their own food and may be obtained cheaply 
in the desert mining regions. Ovmerless animals are a nuisance in some Arizona - 
nining districts. Mature burros weigh 400 to 600 pounds and may be purchased 
at from peene to $10 each, or ownerless animals may be rounded up on the desert. 


Mules carry heavier loads and usually cover greater cistances per day than — 
ourros. When used steadily, mules are fed, the cost of feeding them being higher 
than that of feeding a burro. A burro withstands the summer heat in the desert 
setter than a mule, Pack mules weiching about ©00 pounds cost from $35 to $50; 
Lhose weighing 900 to 1,000 pounds cost from $100 to $125. Heavier mules are 
ised geldanas pack enimals. _ 


The size of the load that an animal can carry and the distance that can be 
covered per trip depend upon the steepness ard roughness of the trails. .Burros 
cormonly carry as much ag 285 pounds down steep but fair trails for distances 
ip to 2-1/2 miles. The maximum load for a 5-mile trip is 250 pounds; the usual 
load, however, is 200 pounds. For all-day trips the usual load is about 150 
.0ouncs per burro. Dezily round trips usually are 5 to 8 miles each way; one-way 
trips with the animals loaded are frem 10 to 14 miles long. Mexican contractors 
frequently supply isolated camps with wood, A cord of dry pine (dud to 800 
sounds) usually is packed on four burros for several miles. 


Bocause of the work involved in loadine and unloading, packers usually do not 
unload the animals until the end of a trip. When this procedure is followed, con- 
siderably longer distances oan be traveled in a day. <A prospecton in the Galuiro 
‘fountains of Arizona periodically covers 25 miles to Klondyke in a day with a 
string of 10 large burros, each loaded with 150 pounds of ore. He unloads, mete re) 
and rests the animals at noon. He rides a-burro also. The snimals could not. 
nake,. the. trip regularly; the above performance is unusual. Usually 20 oe would 
pe considered a good: day's journey under similar circumstances. 


Strong mules can carry up to 420 pounds Sah for 3 or 4 miles. Usually, how- 
ever, the load. per mle is not over 300: pounds, except for very short distances. 
Average mules are loaded with 200 to 250 pounds for trips of 5 or 6 miles, with ° 
lighter loads for longer distances, Usually they carry about 175 pounds on all- 
jay trips. Round trips loaded. one way usually are 10 to 14 miles each way; one- 
way trips, loaded, are. 14 to 20 miles. By unloading and resting the animals 
enroute, 200 pounds may.be carried <0 or 25 ates each day. 


Mules seldom are loaded with more than 200 pounds each when used. for packing 
supplies, and Zone ger distances are traveled in a day than when ore is being packed. 


Horses are eed ees An the flovthwest for packing supplied to small proper- 
ties away from roads. Usuaily they are loaded with 150 to 200 pounds and are good 
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for about the same distance as a mule. Horses must be better fed than mules , 
and cost more to keep. Moreover, they cannot stand the work as well as mules. 


The loads that can be carried and the distances that can be traveled per 
day will, of course, depend upon the size and physical condition of the animals 
used. The burros used in the Southwest average about 500 pounds inweienhnt, but 
there is considerable difference in the size of pack mules used throughout the 
country, The size of loads carried has a bearing an the ease with which pack 
animals can be handled. A fractious animal usually becomes docile when loaded 
heavily. 


Although burros with relatively light loads can be turned loose and driven 
by a man on foot, only heavily loaded mules can be handled in this manner. Un- 
less trained for the work, each mule or horse in a pack string is tied to the 
one ahead, the leader generally being led by a mounted man. 


The hand labor of saddling, loading, and unloading the animals is responsi- 
ble for a large part of the cost of packing. Usually one man can handle a strin 
of 5 to 7 pack animals and two men can handle 10 to 15. 


At the Humbug mine about 70 miles from Wicker*urg, Ariz., burros were used 
to bring ore to the mill from vein outcrops dver stcep rough country with no 
trails. Usually 1 ton was loaded on 7 animals, but in vory rough country & to 
10 animals would be used. Five round trips, averaging 1 mile each way, were 
made daily. Twe men with saddle horses handled a string of 10 burros. The 
work was done on company account, and the animals were fed. Three bales of hay 
and a emall amount of grain were fed daily. ‘The cost of feed was about $0.35 
daily per burro. Feed, shoeing, and repairing of gear cost about $0.50 daily 
per animal. 


Near Prescott, Ariz., in 1934, a man afoot with eight burros made three 
round trips of 1-1/4 mtlos each way daily. A ton was hauled to the load. He 
earned $6 daily. ‘The animals were turned loose at night to graze. 


At the Camp Bird mine in Colorado, two men with saddle horses manage a 
string of 28 to 30 selected mules, which is about twice the usual number. The 
packing work is systematized, efficient gear is used, and loading and unloading 
platforms minimize the physical labor of handling the material. Moreover, the 
lead saddle horse, to whieh the first mule in the string is tied, has been 
trained to start and stop the pack animals at command at the terminals, which 
leaves both men free to attend to the loading and unloading. Two round trips 
of 3. miles each way are made daily over a good trail. The loading point is at 
an elevation of about 12,000 feet, and the point of delivery is 1,500 feet lower 
downe Ton tons of concentrate in bags holding about 70 pounds each are handled 
daily. SMach mile is loaded with six bags (400 to 420 pounds), except a few small 
animals, which are loaded with five sacks, The two men tend the stock and do 
all the shoeing. Ir addition, mill and mine supplies are carried on some of the 
return trips. The maximum load uphill is 200 pounds per animal. 


In packing crude ore two boxes, one on each side, generally are fitted to 
the pack saddle on each animal. The boxes can be dumped without being removed 
from the animal. They may be loaded while on the animal or filled on the eround 
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and then raised into place. In the latter case, two men are required to load. 
Im some localities, however, where enough packing has to be done to justify 
the expenditure, the animals may be led under a chute for loading the boxes. 


Concentrate generally and ore occasionally is sacked for animal transporta-~ - 
tion. This practice is always followed when the material is to be handled more 
than once in transite . ; 


The same type of pack saddle is used in most districts, but. the gear used 
with the saddles varies greatly in different sections of the country. The 
proficiency of packers also varies greatly. 4n expert packer with proper equip- 


ment can load a string of. animals in half the time that is taken by a less- 
experienced man. : 


Although on ordinary roads ore can be hauled more cheaply in wagons than by 
packing, the latter method seems to have an advantage for relatively small 
tonnages on very steep roads, particularly in regions of heavy snowfall. Loads 
can be brought down much steeper grades with pack animals than in wheeled 
vehicles; moreover, where the snowfall is heavy and the winter long, packing 
over the whole year may be cheaper than the combined cost of hauling and keep- 
ing the roads clear of snow, This is true at the Camp Bird mine. Trucks with 
four-wheel drives can be taken to this mine from the camp site during about 
four months, and ordinary trucks can be taken from the railroad to the camp site 
during six months of the year. Pack animals going over a trail each day keep 
the snow packed. Likewise, but tse a less extent, roads can be kept open with 
teams; snow plowa are needed to keep roads open for trucks or automobiles at 
high elevations in most of the mountainous regions in the West. 


When the surface is smooth, ore can be dragged down a mountain side with 
fewer animals than would be required to pack it. At the Wedge mine, near 
Marysvale, Utah, ore was dragged 2-1/2 miles down a steep mountain side in the 
summer of 1933 at a cortract price of $2.50 per ton. The drag consisted of the 
front part of the running gear of a wagon with two trailing poles; it was pulled 
vy two horses. The team and load were handled by two men. Two trips were made 
daily with two tons to the load. The ore was then loaded into a truck and taken 
to the railroad, seven miles distant, for $2.50 per ton. Up vreight from the 
railroad to the mine ccst $15 per ton. | 


Tobcggans pulled by horses, rather than packing, are used in deep snow in 
somé localities. In the spring of 1933 freight was being taken from Mountain 
Home to Atlanta, Idaho, 54 miles by truck, 10 miles by sleigh, & miles by 
toboggan over the summit covered with deep snow, and the final 8 miles by . 
gleigh, Two men with two horses took two toboggan loads of 1,400 pounds each. 
cver the mountain. The contract price for the whole distance was $60 per tone 


At the Gold Bug mine, in 1934, on a branch of Rock Creek near Clinton, 
Mont., ore was dragged down a trail in a stone boat with one horse for a distance 
of 3,750 feet. The drop in elevatinn was about 1,000 feete A load of 1,500 
pounds was hauled in summer and one ton in winter. The boat was braked by a 
contriv that dug into the ground. Three round trips were made per o With 
labor at and $y per day for the horses, the cost in the summer was $2.22 per . 
ton and § 67 per ton in winter, Although ing probably would have been 
cheaper, no pack animals were available; only about 20 tons were taken down monthly, 
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Costs of Packing 


Packing usuzlly is done cheaper by contract than on company account, This 
form of transportation generally costs less in the Southwest, where burros are 
plentiful, than elsewhere in the West. Many of the native Mexican farmers or 
small ranchers in the Southwest have a number of these animals and frequently 
are glad to take contracts for packing ore in the vicinity of their homes. ‘The 
contractor usually walks and thus saves the expense of feeding a saddle horse, 
which he would demand if working on company accounts; moreover, he seldom buys 
feed for his animals for relatively short trips. He usually has a few extra 
animals to replace those showing the effect of hard work. 


Costs of packing, the size of loads carried, and distances covered at nine 


mines are shown in table 7. 


-Summary of Costs 


Packing costs generally are considered to be about $1 per ton-mile for 
moderate distances. Although lower contract prices are in effect in the South- 
west, $1 per ton-mile appears low far most localities. For example, a man with 
7 burros carrying a ton te the trip can make five l-mile trips per day; at $1 
per ton, his total gross earning is $5 per day. Should he be paid the usual 
mine surface scale ($45 per day) and the burrres be fed and shod ($0.50 per day 
per animal), the cost weld te $1.50 per ton~mile without considering the 
cost cr replacement of the animals, 


Yor short trips (1/2 mile or less) the cost per ton-mile is high, as most 
of the time is consumed in loading and unloading the animalse For longer trips 
less time is taken for loading but the loads are lighter. 


4 fair contract price for packing with burros ever fair trails may be 
summarized as follows: 


1/2 MiLCeocscecess $2000 
A ML Osis iiwaaws 1.50 
2 1166 6iseeiees 1.00 


The cost of packing with mules will average 25 to 50 percent higher, 


4336 a ae 


Google 


